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ABSTRACT 
Five isonitrogenous (23% C P )  and isocaloric (2.8 Mcallkg) diets were 
prepared and used in this study; two control d iets (d iet 1 no date pits; diet 2 
no date pit + 300 mg/kg vitamin E )  and three d iets containing date pits (d iet 
3, 1 2 .5% date pits ( DP) ;  d iet 4, 1 2 .5% DP + 300 mglkg vi tamin E' and d iet 
5 , 25% DP) .  Ninety mature Wistar rats (45 females and 45 males) were used 
in this experiment. A l l  animals were prov ided with feed and water on an ad 
libitwn ba is for _9 consecutive days . Water and feed intake were measured 
dai ly. Body weights were measured weekly, at the beginning and the end of 
each experimental period. Rats were k i l led by stunning in day 30 and blood 
samples were col lected . B lood serum was analysed for testosterone, 
oestradiol Ie els, and for some b lood biochemical parameters . Adipose 
t issue and celiain vital organs were excised and weighed . Chemical analyses 
were done for date pits, experimental d iets, and rats carcass to determine 
crude protein, crude fiber, crude fat, and ash . Results of the approximate 
chemical analysis of date pits indicated that the ni trogen free extract (NFE)  
was 7 1 . 5 % and only 3 % was starch .  When chemical analysis was based on 
dietary fiber, the NFE was calculated and found to be 26 .7% of which 78 % 
is  mannose. Because of the low carbohydrate content in date pits, the total 
replacement of high energy grain by date pits is not recommended . Feeding 
4 
date pits up to 25% to rats enhance the growth of the experimental animals .  
Th is rna be due to factor( s )  other than carbohydrate content in date pits .  No 
effect was observed on water intake. The dietary treatments had no 
significant effect on feed intake for both male and females rats. The only 
except ion was when vitam in E was added to the control diet in week 1 and 2 
in male rats .  Also, there were no significant effects on body weight gain for 
both experimental animals .  The only except ion was a s ign ificant increased in 
weight gain  for male rats in  diet 2 during week 1 ,  and for female rats in d iet 
5 during week 4. The dietary treatments had no s ignificant effect in spleen 
and adipose 6ssue weight. Concen1ing, blood biochemical parameters 
globul in  concentration was within the nom1al range . Total protein 
concentration was w ithin  the normal range for male rats in diet 4 only, and 
in d iet 3 and 5 for female rats. Diet 1 ,  2, and 3 for male rats were within the 
nonnal range for GPT concentrat ion.  The d ietary treatments had no effect on 
testosterone level in male rats .  Whi le, oestradiol concentration in the serum 
of female rats decreased significantly as the percent of date pits increased. 
The addition of date pits and v itamin E to the d iet had the same effect in 
reducing the oestradiol  level in the serum of the female rats this may be due 
to estrogenic effect of date pits, which may cause reduction in the fert i l ity of 
the female rats. 
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INTRODUCTION 
The date palm Phoenix dactyli/era is the o ldest tree known to be 
cultivated by man . I t  i wel l  adapted to the dry and semi-dry regions of the 
world and rno tly found between lat i tudes 1 0° to 39° north ( FAO, 1 999 ) .  
Date trees are among the oldest cult ivated trees and are bel ieved to have 
been grown in North Africa for at least 8,000 years ( Durrani, 2000) .  Date 
palms are not grown for their fruit on ly, but a lso for several other uses of 
their parts .  S ince ancient t imes, the date palm has been a significant source 
of food for both human and l ivestock .  Date palm is considered the fust fruit 
crop in the United Arab Emirates (UAE)  and occupying 30% of the 
cult i  ated land in the UAE ( MAF, 2000 ) .  The annual production of raw 
dates reached 7 5 760 1 tones in the year 2000 ( MAF, 2000) .  Date p i ts are a 
b -product of date processing, i t  is  known that the average weight of date 
pits ranges between 1 3- 1 5% of the date s weight ( Hussein et a I . ,  1 998). This 
makes date p its production around 98488 tones/year; however, very l itt le use 
is made of these pits .  These statistics reflect the importance of date palm 
trees to the Emirate people who have depended on these trees for centur ies. 
Date pits are used in  the feeding of ruminant anim als .  Crude protein, 
crude fat, crude fiber and ash range from 5-7%, 4- 1 0%, 1 2-27% and 1 -2% 
9 
respectively. Also, it contains 5 5-73 . 7% nitrogen free extract (NFE) .  Some 
researchers suggested that the increase in body weight in animals fed date 
pit was due to it ' s  starch content ( 55-73 .7% NFE)  (A I-Azzawi,  1 960; 
Rashid & A lwa h 1 976� A I -Asgah, 1 987 ;  Yousif et a I . ,  1 996; H ussein et ai. 
1 998;  and A l i  et a I . ,  1 999) .  However insufficient data are avai lable on the 
carbohydrates content and the nutritive value of date pits. Whi le other 
researchers proposed that date pits has an estrogen l ike substance which act 
as a phytoestrogens in the body of animals fed date pits ( E lgas im et al . ,  
1 995; Vandepopul iere et aI . ,  1 995 ;  and A l i  et ai . ,  1 999).  The objectives of 
this Thesis were to: 1 )  Determ ine the chemical composition of date pits and 
its nutritive value in rats;  2 )  Evaluate the reproductive hormones levels 
( testosterone and oestradio l )  of rats fed date pits. 
10 
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LITERATURE REVIEW 
Date pal m  
Date palm i one of the most ancient cultivated trees in the world.  I t  is 
known that the date palm was cult ivated as early as 4000 B.C.  ( FAO, 1 999) .  
The date palm (Pho nix dactylifera L.) is an economical ly important fruit 
tree for many of the populations in North Africa and Arabian countries, and 
it also has an environmental impact in a desert c l imate (Ahmed et a1 . 1 995) .  
Throughout the centuTies, the date palm has had a long history of rel igious 
significance. The Ho ly Quran mentioned date and date palm in 1 7  Suras, of 
the origina l  1 1 4 Suras and 20 verses. In the Holy Quran and Hadith ( the 
sa� ings of the Prophet Mohammad), many passages make mention of the 
importance of the date palm. I n  the Qur'an, it is cal led "a b lessed tree" when 
the Prophet bui l t  h is  mosque in Madinah city, the p i l lars were constructed 
from the trunks of palm trees and the roof was woven from palm fronds. 
A famous reference to the date palm can be found in Surat Maryam 
regarding Maryam's chi ldbirth:  " And the pains of childbirth drove her to 
the trunk of a palm tree,· she cried (in her anguish) (( Ah! Would that I had 
died before this! Would that I been a thing forgotten and out of sight. " But 
(a voice) cried to her from beneath the (palm-tree): Grieve not! for thy Lord 
1 2  
hath provided a rivulet beneath thee; and shake towards thyself the trunk of 
the palm-tree: it H'ilIiet fall fresh ripe dates lipon thee. So eat and drink and 
cool (thine) eye. " ( 1 9 :23-26) 
Another passage of the Quran referring to the date palm : ' And the 
earth He has put for the creatures. Therein are fruits, date-palms producing 
sheathed fruit- talks (enclosing dates)." ( 5 5 : 1 0- 1 1 )  
The botanical name of the date palm, Phoenix dactyli / era L., is 
pre urn ably derived from a Phoenic ian name "phoenix", which means date 
palm, and "dactyl ifera ' derived from a Greek word "daktulos" meaning a 
finger, i l lustrating the fruit's form. Belonging to the Angiosperrns­
Monocotyledones, Palmaceae is a fam i ly of about 200 genera and 1 500 
spec ies ( Dowson, 1 982 ) .  Phoenix (COlyphoideae Phoeniceae) is one of the 
genera which contains a dozen species, a l l  native to the tropical or 
subtropical regIOns of Africa or Southern Asia, includ ing Phoenix 
dactyli /era L.(Munier, 1 973 ) .  
I n  addition to  the date palm, five other speCles of  the same  genus 
"Phoenix" bear edible fruit .  The five specIes are 1 )  P. atlantica chev in 
Occidental Africa and Canary I s land; 2 )  Preclinata Jacq. i n  Tropical Africa 
(Senegal and Uganda) and Asia ( Yemen) ;  3) P. farinifera Roxb. in I ndia and 
Ceylon; 4) P. humitis Royle. in India and China; and 5 )  P. acautis Roxb in 
1 3  
I ndia and Bengal .  In I ndia fruit from P. sylvestris Roxb. is widely used as a 
source of sugar. Phoenix dactyli/era L. is d istinguished from the above two 
spec ies by several characteri tics such as its dark green leaves, production of 
offshoots. thick trunk, and i ts  height ( i f the crown of founds is inc luded, the 
date palm could reach a height of over 20 m) .  ( F  AO 1 999) 
Date fruit 
Dates fruit consists of 70% soluble carbohydrates (namely glucose 
and fructose), making it one of the most nourishing natural foods avai lable 
to man in the dry arid zone. In most variet ies, the sugar content of a date 
fiu it is a lmost entirely of the inverted form. The inverted sugar in dates is  
easi ly absorbed by the human body without being subjected to the d igestion 
that other type of sugar undergoes. The water content is between 1 5  to 30% 
depending on the variety and the maturity of the fru it . ( FAO, 1 999) 
The flesh of dates contains about 2.5% fiber, 2% protein and less than 
2% each of fat and minerals .  Date fru its are good source of iron, potassium 
and calc ium.  In addition moderate quant ities of chlorine, phosphorous, 
copper, magnesium, s i l icon and sulphur are also found in date fruit .  
Phosphorous content is h igher than that found in apricot, pear and grape. I t  is 
also h igh in magnesium (600 mg/lkg of dates) .  Dates are a good food for 
those on low sodium diet because they contain very low sodium ( 1  mg of 
14 
sodium per 1 00g) .  Dates contain 3 mg/ lOO g  of iron, which is almost a third 
of the recommended d ietary al lowance eRDA) for an adult  male. 
Furthermore dates are a good source of vitamins A, thiam in, r iboflavin, 
nicotinic acid (also cal led niacin) biotin, fol ic  acid, and ascorbic acid.  
( FAO, 1 999) 
Dates are eaten mainly as a fresh fruit in  many parts of the world. 
Also, many products are produced from dates such as, date paste, chocolate­
coated date, date j ams, date butter, date j uice and syrup. At the t ime the 
United Arab E mirates was founded in 1 971  there were 1 .5 m i l l ion date 
palms in the region ( Michael, 1 995 ) .  Two decades later, the number of date 
palm trees increased to more than 40 m i l l ion of which, 1 6  m i l l ion were 
productive ( MAF, 2000).  The annual production of row dates was 757601 
tons in the year 2000 ( MAF 2000). Date palm fruits are considered as one 
of the most important crops in the U nited Arab Emirates because of their 
nutrit ional and rel igious importance ( E l -Behissy et al . , 1 998) .  Data 
publ ished on the nutrit ional value of dates ( I brahim & Khal if 1 993,  and 
Ahmed et a l . ,  1 995 ) showed c lear contribution of dates in the human health 
when consumed with other food constituents of the daily meals .  
1 5  
Date pits 
United Arab Emirates is leading the world in term of date fruit 
production. This resulted in an increase in the numbers of date factories that 
produce many date products, leaving a large quantity of seeds as a waste 
product from date. Date pits are a by-product of processed date. The average 
\ eight of date pits ranges between 1 3 - 1 5% of the date's weight ( H ussein et 
a I . ,  1 998 ) .  This makes date pits production in the UAE around 1 00.000 tons 
in the ear 200 1 . A lthough no part of the tree is wasted, scientists are 
continual ly  looking for new ways to uti l ize them . For instance, damaged 
dates are ground into an addit ive for animal feed. Ground date p its have 
been used as charcoal and ferti l izer. ( Anonymous , 1 997a) 
I n  the last 1 0  years, some researchers have focused on using date p i ts 
ill animal feed as a replacement of grain, because it contain 5 5-70% 
N itrogen Free Extract (NFE)  which is  s imilar to that of grain. Many 
investigators assumed that 55-73 .7% NFE in the date p its is mainly starch 
( A l-Azzawi 1 960; Rashid & Alwash 1 976' A l-Asgah 1 987;  Yousif et a l .  
1 996; H ussein et  al . 1 998; and A l i  et  a l .  1 999) .  Several studies ( Jumah et  a l .  
1 973;  Kamel e t  al .  1 98 1 ' A I-Asgah 1 987 ;  Vandepopul iere e t  a l .  1 995;  and 
Yousif et al . 1 996) studied the effect of date pits on body weight. Rashid & 
Alawash, ( 1976) found that the inclusion of date pits in the diet of sheep 
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may increase body weight gain, improve feed efficiency and enhance meat 
palatabi l ity. E lgasim et a l .  ( 1 995 ) found that date flesh and date pits were 
effective in increasing body weight gain and deposition of back fat of sheep. 
Hussein et a l .  ( 1 998 )  reported that the use of dates and date pits in broi ler 
starter and finisher diets improved the body weight of ch icks, total body 
weight gain and the effic iency of feed ut i l ization. The addition of 1 4% 
powdered date pits s ign ificantly increased the body weight of rats (A l i  et a l .  
1 999) .  A l-k inani and Alwash ( 1 97 5 )  fed date pits to Awassi sheep at  level of 
0, �5 , 50, and 75%, and found that the gain in weight is  higher for those 
groups that fed large propOliions of date pits. Shakir et al . ( 1 969 a) used 
concentrate m ixtures based on date pits but supplemented with a high 
protein meal . The concentrate m ixtures containing 0, 40 and 80% date pits 
were given with green alfalfa as forage. The result of that study showed that 
the growth rates increased as the proportion of date pits in the diet was 
increased. A I-Azzawi ( 1 960) found a significant improvement upon barley 
based d iet by substitution of 1 5% date pits in pou ltry rations . In contrast, 
Jumah et a l . ( 1 973 ) reported that a broi ler d iet supplemented with ground 
date pits at level of 1 5% resulted in a s ignificant depression in the [mal body 
weight and growth .  This depression was suggested to be due to a high fiber 
content of the d iets. AI-Asgah ( 1 987 )  stated that date palm seeds could 
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replace the common ly used wheat bran-barley mixture up to the level of 
75% in fish (cyprinus carpio L . )  d iets . This h igh amount of date pits could 
reduce the qual ity of fish in terms of protein and increase their levels of fats. 
Kamel et al. ( 1 98 1 ) conducted l:\�o experiments to investigate the feeding 
values of date pits and whole dates for broi ler chicks. I n  the fIrst experiment, 
date pits were inc luded in bro i ler diets at 5, 1 0, and 1 5% replac ing wheat 
bran and com with and without zinc bac itracin  ( 5 0  ppm) supplementation. I n  
the second experinlent, whole dates were inc luded i n  four d iets at 0, 5 ,  1 0, 
and 47 .7%, replac ing com as an energy source. Their resu lts indicated that 
date pits supported chick growth at a l l  d ietary levels tested. A lthough the 
whole dates supported growth as efficiently as the control d iets, except the 
incorporation of 47 .7% of whole dates resulted in some growth depression 
and a s l ight decrease in  feed ut i l i zation. Vandepopul iere et al. ( 1 995 )  
conducted two bro i lers growth and two quai l  breeder studies to  evaluate the 
d ietary potential  of dates, date meat and date pits. The test ingredients were 
integrated in broi ler starter d iets at levels  ranging from 8 to 43% dates, 16 to 
43% date meat, and 5 to 27% date pits. The quai l  breeder d iet had ingredient 
ranges of 1 0  to 30% dates, 8 to 24% date meat, and 5 to 1 5% date pits .  The 
result showed that all d iets supported broi ler weights and feed conversions; 
however for the quail breeder, there was a decrease in feed consumption at 
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the 3 0% date level ,  which resu lted in decreased weight gain .  I n  a study by 
Yousif et a l .  ( 1 996) se en isonitrogenous (40% crude protein) and isocaloric 
(I .6 KJ/g gross energy) diets were prepared to examine the consumption of 
date and date pits as carbohydrate source for ti lapia fry and to estimate the 
complete substitut ion of fish meal by pou ltry byproduct and blood meals. 
The out come of this study showed that the inc lusion of dates and date pits in 
the experimental diets had no apparent effect on growth performance or feed 
uti l ization effic iency of the fish. However, al l the experimental d iets that 
were supplemented with date pits showed less l ipid content ( better 
performance) .  Consequently, they conc luded that date pits could be 
incorporated in fish d iets as a natural repartit ioning agent for obtain ing less­
fatty fish. 
Vitamin E and Fertility 
Nutrient ( water, energy, amino acid, v itam ins, minerals) requirement 
of animals must be met to satisfy the biological processes associated with 
maintenance, growth, lactation and reproduction. It is wel l  known that 
underfeeding during growth period wi l l  result in delayed sexual maturity, 
and usua l ly wi l l  resul t  in reduced fert i l ity as compared to that of animals fed 
on a moderate intake.  (Anonymous, 1 997 b) 
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Early vitamin studies identified a substance necessary for animal 
reproduction that was chemical ly an alcohol .  This substance was named 
tocopherols, from two Greek words:  tophos meaning "ch i ldbirth" and 
phero meaning "to bring' with the 01 ending for alcohol .  Tocophero ls  soon 
became known as the antister i l ity v itamin, but it was soon demonstrated to 
have this effect only in rats and a few other animals .  Tocopherol (v itamin E )  
i s  actual ly the generic name for a group o f  simi lar fat-so luble nutrients. 
Three of these, designated alpha (a), beta W), and gamma (y)-tocopherol ,  
display the most b io logic activity .  Of  these three, a-tocopherol is  the most 
significant in human and aninlal nutrit ion. (Wi l l iams, 200 1 ) 
The s ingle vital function of tocopherols relates to its action in many 
t issues as an antioxidant, which is an agent that prevents cel lu lar structure 
from being broken down by oxygen . ( Wi l l iams, 2001 ) 
Many studies have investigated the effect of v itam in E on egg 
production.  Bol lengier-Lee et a l . , (1998) studied the influence of high 
d ietary v itamin E supplementation on egg and plasma characteristics in hens 
subjected to heat stress. Their  data showed that egg production and egg 
weight were s ignificantly higher ( P<0.05 ) .  Hossain et a1. ,  ( 1 998) fed broi ler 
breeders d iet containing graded levels of supplementary vitamin E (25 ,  50, 
75  and 1 00 mglkg) between 24-54 weeks. Their resul t  showed no significant 
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difference in percentage of hen dai ly egg production or number of eggs per 
hen during the 30 weeks of experimental period . Moreover, Siegel et ai., 
(200 1 ) reported that egg production for broi lers fed 300 mg vitamin E was 
greater than broi lers fed 1 0  mg v itamin E .  
A study by E lgasim et al .  ( 1 995 ) showed that the inc lusion o f  date by­
products (date p its and flesh )  at d ifferent level s  in the diet of meat an imals 
resu lted in increasing weight gain and back fat deposit ion . A lso, they studied 
the hOlmonal activ ity of date and date p its by preparing and add ing date p its 
aqueous extract to a rat's uterus suspended in an organ bath containing  De­
jalon's solution at 3 7°C . They concluded that the aqueous extract of date p its 
acted in a simi lar fashion to estrogens. Vandepopul iere et al. ( 1 995 )  fed date 
p its to breeder coturnix quai l to the amount of 5- 1 5% of their total feed and 
reported that the ferti l ity of those who fed 5% date p its diets was reduced . I t  
is  very c lear from what had been repOlied in the l iterature concerning the 
effect of date p its on the production and reproductive performance, that the 
avai lable data are insufficient and inconc lusive. In a study by A l i et al .  
( 1 999) normal and ac id-treated powdered date pits were used in the feed of 
male rats at two levels ( 7  and 1 4%)  for 28 consecutive days. They also, 
treated female rats for 1 0  days with lyophi l ized date-pit extract, or with a 
polar or non-polar fraction. Their data showed an increased in the p lasma 
2 1  
concentration of testosterone ( P< 0.05 ) wh i le the ac id-treated date pits 
( 1 4%)  caused a significant increase in the concentration of luteinizing 
hODllone (LH ) .  Treatment with the date pits did not cause s ign ificant 
changes in any of biochemical plasma parameters measured . Treatment of 
female rats for 1 0  days with lyophil ized date p its extract, or with a po lar or 
non-polar fraction did not significantly affect the body weight, uterine 
weight or the opening of the vaginal orifice of the rats .  I n  contrast, treatment 
\ ith oestradiol (2 mg/Kg -1 ) for 1 0  days caused a significant increase in the 
uterine weight ( P< 0.05 ) and the rate of opening of the vaginal orifice. 
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E X P E RI M E N TA L  M E T H O DS 
1 Diet preparation 
Five isonitrogenous (23% C P )  ( Appendix Table C and Table 4) and 
isocaloric (2 .8  Mcallkg) (Appendix Table D, and Table 4) d iets were 
prepared; two control d iets ( contro l  1 ,  no date p its; control 2, no date pits + 
300 mglkg itam in E )  and three d iets contain ing date pits (d iet 1 ,  1 2 .5% date 
pits ( DP) ;  d iet 2, 1 2 .5% ( DP )  and 3 00 mglkg vitam in E ;  and d iet 3, 25% 
(DP)) .  Date p its ( obtained from A l  Ain  Date Factory)  were ground to 1 mm 
diameter and used in  the experimental diets. Feed ingredients (obtained from 
Emirates F lour and Animal Feed Factory) were also ground to 1 mm. The 
diets were fonnu lated and thoroughly hand-mixed with water. The resul ting 
m ixture was pel leted to 1 1  mm in  s ize. Each experimental d iets were 
separate ly stored in sealed p lastic bags unti l needed. Formulations of the 
experimental diets are shown in Table 1 ( Appendix Table A ) .  
2 E x pe rimental animals 
N inety mature W istar rats (45 females with an average body weight 
1 1 8 g ± 7.5 and 45 males with an average body weight 1 36 g ± 9.6) were 
used in this study. Animals were obtained from the animal fac i l i ty of Faculty 
of Medicine and Health Sc iences, United Arab Emirates University .  Each 
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3 Expe rimental procedure 
Al l  animals were provided with feed and water on an ad libitum basis 
for 29 consecutive days. Water and feed intake were measured dai ly . Body 
weights wer measured weekly and at the beginning and end of each 
experimental period . I n  day 30 rats were k i l led by stunn ing and b lood 
amples were col lected from the eye bal l s in eppendorf tubes. The b lood 
samples were centrifuged at 4000 rpm for 5 m inutes . Serum was separated 
and each sample was div ided into two tubes and stored at - 1 8  DC t i l l  
biochemical and hormonal analysis. One tube from each serum samples was 
used to determine the concentration of testosterone in male rats and 
oestradiol  honllones i ll female rats and the other tube was used for 
biochemical analysis ( total protein, albumin, globul in, g lutamic pyruvIc 
transaminase, g lutamic oxalacetic transaminase, and AlG rat io) .  Adipose 
t issue and certain v ital organs ( l iver, kidney, spleen, uterus, and testes) were 
excised and weighed. The whole an imal carcass inc lud ing internal organs 
were stored at - 1 8  DC to measure crude protein, crude fat, and ash .  C hemical 
analysis was determined according to AOAC ( 1 990) .  
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0/0 ( DM basis) = VA x N Rei  x 1 .4007/w x Lab DMiI OO 
A = Volume, in ml, of standard Hel required too sample. 
I kl - onnality f standard aeid ( He! ) .  
1 .4007 = Mil li equivalent \",eight of x 1 00. 
\(., = ample vv eight in gram . 
4.3 C rude Fat 
Tecator, Soxtec system HT6 was used to determ ine crude fat .  Dried, 
ground sample (0 .5  g) were weighed into thimbles and inserted into the 
extraction unit . Diethyl ether was used as an extraction solvate. After solvent 
addit ion to the extraction cups, the material was extracted into the so lvent in 
a two stage process fo l lowed by a solvate recovery cycle .  The result ing 
residue was weighted and refened as ether extract or crude fat .  
4.4 C rude F i be r  
Crude fiber was determined by usmg ANKOM 200/220 fiber 
anal zer. Dried ground samples (0 .5  g) were weighed into pre-weighed fi lter 
bags. Bags ( total of 24 bags) were placed in the bag suspender trays 1 900 -
:2000 ml of 1 .25% H2S04 solut ion were added . Agitation and heat were 
turned on and t inler was set for 45 min .  After 45 min.  heat and agitation 
ere off, the solut ion was exhausted, and the bags were rinsed with hot 
water three times. 1 900 - 2000 m l  of 1 .25% NaOH solution was added. 
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Agitation and heat \ ere turned on and timer was set for 45 m in.  After 45 
min. heat and agitation were off, the solution was exhausted, and the bags 
were rinsed with hot water three times. Bags were removed out and placed 
in a 250 ml beaker. and soaked 2-3 minutes in the acetone. The bags were 
removed and gently pr ssed out for excess acetone. Bags were p laced in the 
o en ( 1 50°C) for 2-4 hours. The bags were weighed after and placed in the 
furnace for 2 hours at 550°C . Weight was recorded, the crude fiber was 
calcu lated according to the fol lowing equation : 
(W4 - (WI  x C2» x 1 00 C FOM (DM basis) _______ _ 
JVhere : 
\\ 1 = Bags tare weight 
\\ 2 = ample weight 
W3 = Weight after extraction process 
W4 = weight of Organic Matter (OM)(Loss of weight on ignition of bag fiber residue) 
C2 = Ash corrected b lank bag(Loss of weight on ignition o fbagloriginal  blank bag) 
·t5 Ash 
A dried, ground sample (2 .0 g) was weighed in pre-weighed crucible 
and ign ited in a furnace at 600°C for 2 hours.  The crucible was removed and 
transferred to desiccator to coo l .  The [mal weight was recorded, and the % 
of ash was calculated. 
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5 e rum Biochemical analysis 
The blood samples were centrifuged at 4000 rpm for 5 m inutes to 
e tract the serum. Serum samples (0 .5  m ] )  were used to determine the 
fo l lowing blood parameters : 
5. 1 Tot a l  P rotein  
Cuplic ion (Cu+!-) reacts with the peptide l inkages ( - C  - Nfl - CfI - C - Nfl - )  lf 11 
O R O 
of protein in a basic solution. The blue copper ( 1 1 )  protein complex thus formed is 
proportional to the total protein concentration in the sample and is measured 
using a bichromatic (540,700 nm) endpoint technique. This test performed on 
the DU11ension c luucal chemistry system. (K ingsley 1 942) 
+ +  OH -ell + Pr olein ) comple 
(absorb at 540 nm ) 
5.2 A l b u m i n  
In the presence of a solubi l izing agent, BCP binds to albumin at pH 4.9. 
The amount of albumin - BCP complex is directly proportional to the albumin 
concentration. The complex absorbs at 600 run and is measured using a 
polychromatic (600, 540, 700 nm) endpoint technique. This test performed on 
the Dimension ® cl irucal chemistry system . (Carter, 1 970)  
30 
5.3 G lo b u l i n  
aIculated from the subtraction of A lbumin from total protein.  
G lobulin =Total protein- Albumin.  
5.4 G l uta m ic Py ru v ic T ra n sa m i n ase ( G PT = A LT )  
A lanine aminotransferase (AL T = G PT)  catalyzes the transamination 
of L-alanine to oc- ketoglutarate (oc--KG) fonning L-glutamate and 
p ru ate. The pyruvate formed is  reduced to lactate by lactate 
dehydrogenase (LDH ) with simu ltaneous oxidation of reduced nicotinamide-
adenine dinuc leotide (NADH) .  The change in absorbance is  d irectly 
proportional to the ALT activi ty and is  measured using a bichromatic ( 340 
700 nm) rate techn ique. This test performed on the Dimension ® c l in ical 
chemistry s stem . (Bergmeyer, 1 978 )  
ALT 
L - alalline+ a - KG L - giutamate+ pyruwle 
P S P,Tris .pH 7.4 
LDH 
Pyruvate+ NAJX. H  + )---�) Lactate+ NA D+ 
3 1  
5.5 G l u t a m ic Oxa lacetic Transa m i n ase (GOT = A ST )  
Aspartate aminotransferase (AST = GOT) catalyzes the 
transamination from L-aspartate to oc- ketoglutarate, forming L-glutamate 
and oxalacetate. The oxalacetate formed is reduced to malate by malate 
dehydrogenase ( MD H )  with s imultaneous oxidation of reduced 
nicontinamide adenine dinucleotide (NAD H ) . The change in absorbance 
with tinle due to the conversion of NADH to NAD is direct ly proportional to 
the AST activity and is measured using a b ichromatic ( 340, 700 nm)  rate 
technique. This test perfoIDled on the Dimension ® c l inical chemistry 
system. ( Saris ,  1 97 8 )  
AST L - a pOI'tate + a - KetogiutOlt'lte L - gllltamate + Oxalacefae 
pH 7.8  
MDH 
Oxalacetae + 'A DH ) Malate + A D  
6 H o rmonal assay 
The other col lected serum samples were used to measure testosterone 
in male rats and oestradiol in female rats, by using E nzyme L inked I mm uno 
Sorbent Assay ( E L I SA) .  The assay was conducted at the Camel rac ing 
Laboratory, Forensic Science Laboratory, Abu Dhabi, United Arab 
Emirates. Commercia l ly avai lable testosterone and oestradiol test k its ( from 
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Neogen Corporation, USA) were used . The Kits contained E IA buffer, wash 
buffer, K-blue substrate, extraction buffer, testosterone or oestradiol  enzyme 
conjugates testosterone or oestradiol  standards and testosterone or oestradiol 
antibody coated plates ( 96 wel l s  m icroplate with anti-testosterone or anti­
oestradiol rabbit antibody precoated wel l ) .  
A l l  g lassware were washed and rinsed with deionized water and 
methanol .  Diethyl ether ( H igh Performance L iquid C hromatography-HPLC­
grade)  was used for extraction of the samples. 200 II I of serum was p ipeted 
into glass test tubes ( 1 6 x 1 0  mm ) for serum extraction of testosterone. 
Diethyl  ether (2 m l )  was added to the serum and vortex for 30 seconds. The 
phases were al lowed to separate . One m l  of the upper diethyl ether was 
transferred into c lean g lass test tubes. The solvent was evaporated under a 
stream of nitrogen . The residue was d issolved in  1 00 /-1 1 of d i luted extraction 
buffer ( 1  :4). The extract was d i luted 1 00 fold by adding 1 0  /-1 1 of the extract 
to 990 II I of d i luted extraction buffer. A l iquots of the latter were assayed in 
dupl icate . 
The assay procedure of testosterone was perfonlled automatical ly on a 
Dynatech ( MR7000) and a B R I O  ( Basic Radim I mm unoassay Operator) 
machines as fol lows : 50 /-1 1 of the d i luted extract was added to each wel l ,  
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then 50 II I of d i luted enzyme conjugate was added ( BRIO) .  The plates were 
shaked gently ( Dynatech M R7000 Shaker) and incubated at room 
temperature for I hour. A fter incubation, the plates were washed three t imes 
\ ith 300 II I d i luted wash buffer ( 1 0 fold d i lution with deionized water) .  K-
blue ub trate ( 1 501l 1 )  was added to each wel l .  The p lates were then shaked 
gently and incubated at room temperature for 30 minutes. After incubation, 
the microplates were shacked and read in a microplate reader ( Dynatech 
M R7000 Reader) at 650nm . The concentrat ions of testosterone in samples 
wer measured against a cal ibration curve prepared from the stock solution 
of testosterone provided with the kit .  E ight points of the cal ibration curve 
were used v iz; 0.0, 0 .002, 0.004, 0.008, 0.02, 0 .04, 0.08, 0 .2 ng/ml .  The intra 
assay coefficient of variance for a concentration of l ng/ml ( n= 5 )  was 
22 .5%. 
The seru m  concentration of free estradiol was estimated by E l lSA Kit 
(Neogen Corporation, Lexington, KY, USA) .  Serum estradiol  was first 
e tracted as fol lows : 500111 of serum in a glass test tube were added to 500111 
of dist i l led water. The samples were vortexed for 1 m inutes and were poured 
onto Chemelut ( 1 2 1 9-8002, Varian, Harbor City, CA, USA)  and were left 
for 5 minutes. Estradiol  was then e luted by 2 x 5 ml  of d iethyl ether. The 
diethyl ether was evaporated to dryness under a stream of n itrogen and the 
34 
residue was dissol ed in 500/-1 1 of d i luted extraction buffer supplied with the 
E l l  A K its . As ay of estradiol was fol lowed according to the steps of the ki t  
simi lar to that of testosterone. The concentrations of estradiol were read 
from a calibrat ion curve raging from 0 to 2 ng/m l in ELA buffer suppl ied 
with the kit .  The percent recovery of 1 ng/m l of estradiol in buffer ( n  = 4)  
mean ± EM was 50.9 ± 4 . 1 5 . The intra assay coefficient of variation for a 
concentTat ion of 1 ng/ml ( n  = 4)  was 8 . 1 5%. 
7 Statistical A nalysis 
Data were analyzed using the Statistical Analysis System program 
( AS, 1 995) .  The effect of date pits on rats fed dietary treatments was 
anal zed with ANOVA using General Lanier Model (GL M )  procedure 
based on a completely randomized design ( Steel and Torrie, 1 980).  
Differences between treatments means were tested using the Least 
Significance Difference ( L S D )  option. Data were presented as means ± 
SEM. 
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RESU LTS A N D  D I SSCU S I ON 
Chem ical com posit ion of date pits and experi mental d iets 
Tables 2 and 3 show the chemical composition of date pits on dry matter 
ba is .  According to the approximate chemical analysis of date pits the 
nitrogen free extract (NFE) was calcu lated by subtract ing crude protein 
(6 .0%), crude fiber ( 1 3 . 5%), ether extract ( 8 .0%), and ash ( 1 .0%) from 1 00 
and was found to be 7 1 . 5%.  A l l  of these values fal l  within the range of date 
pit approximate analysis previously rep0l1ed by many researchers ( Kamel 
et a1. 1 98 1 ;  Yousif et a1 . 1 996; Hussein et a1. 1 998;  and A l i  et a1. 1 999) .  
Because date p its contain between 55-73 .7% NFE which is s imi lar to 
that of grain, many researchers ( Rashid & Alwash 1 987 ·  Yousif et  a1 .  1 996; 
and A l i  et a1 . 1 999)  assumed that 55-73 . 7% NFE in the date pits is  mainly 
starch.  However, the result indicated that the chemical analysis of starch 
content in the date p its was only 3%. 
3 7  
Table 2 .  C h emica l com po ition of date pit on crude fiber ba 
Item 
rude protein 
Ether extract 
rude fiber 
sh 
F 2 
tarch 
on-starch 
I Each value is the mean of three observations; 
% 
6.0 
8 .0 
1 3 .5  
1 .0 
7 1 .5 
3 .0 
68 .5  
itrogen- free extract = 1 00 - (Crude protein + Ether e ·tract + Crude fiber + Ash) 
Table 3 .  C hemica l com position of date pits on dieta ry fi ber basis · 
Item % 
n1de protein 6.0 
Ether extract 8.0 
Dietary fiber 5 8. 3  
Ash 1 .0 
NFE2 26 . 7  
Mannose 20.9 
Glucose 2.0 1 
Allose l .96 
Galactose 0.99 
Arabinose 0.48 
Xylose 0 . 3 5  
Rhamnose 0 .03 
Fructose 0.0 1 
I Each value is the mean of three observations; 
:; Nitrogen- free extract = 100 - (Crude protein + Ether extract + dietary fiber + Ash) 
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This study found that NFE was reduced to 26.7 % when analysis 
as based on d ietary fiber. The NFE was calculated by subtracting crude 
protein (6 .0%), dietary fiber ( 5 8 .3%) ether extract ( 8 .0%), and ash ( 1 .0%) 
from 1 00. The high percentage of d ietary fiber ( 5 8 .3%) resulted in reduction 
of NF of which 78% is mannose ( 78% = 20.9/26 .7*  1 00) .  This fmding is in 
agreement \ ith that of I s lu·ud et a 1 .  (200 1 ) . 
The experimental diets that were fed to rats were formulated to be 
isonitrogenous (23% C P )  and isocaloric (2 . 8  Mcal/Kg) .  Crude protein  
percent was s im i lar in a l l  treatments, but ether extract percent was different 
in the experimental diets to get isocaloric d iets. Thus ether extract 
percentage were 5 .9% in diet 1 ,  5 . 7% in d iet 2, 8 .3% in diet 3 and 4, and 
1 4 .0% in diet 5 .  Crude fiber percentage ranged between 5 .3% in diet 4 to 
7 .6% in d iet 1 .  The ash percent in the five d iets range from 6 .7% in d iet 5 to 
8 .3% in diet 2 (Table 4 ) . 
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Table 4. C h e m ica l com po i tion of  experi mental  d iet fed to ra t (% of DM) 
Diet I Diet 2 Diet 3 Diet 4 Diet 5 
(Cont . )  ( ont .  + vit o  E )  ( 1 2.5% DP) ( 1 2.5% + vit .  E )  ( 2 5 %  DP) 
C P  23 .0 23.3  23 .4 23 .8  2 3 . 7  
E.E 5.9 5 . 7  8 .3  8 .3  1 4 .0 
C F  7.6 7 . 1 5 .4 5 . 3  7 . 2  
Ash 7.4 8 .3  6.9 6.9 6.7 
latter; C P= Crude Protein; EE= Ether Extract· CF= Crude Fiber. 
Feed inta ke o f  rats 
The effect of dietary treatments on average daily feed intake during 
each week of the feeding period is shown in Table 5. The higher feed intake 
in male rats compared to female rats was probably due to the difference in  
initial body weights . The addition of  v itamin E to  the control d iet (diet 2 )  
significantly increased the dai ly feed intake of male rats during the first two 
weeks of the study . However, no further increased in feed intake of male rats 
was noticed in  the last two weeks. The addition of 1 2 .5% date p its ( d iet 3 )  or 
e en 25% date p its ( diet 5 )  had no effect on daily feed intake of male rats 
compared to the control diet (d iet 1 ) . Surprisingly, the addition of combined 
v itamin E with the 1 2 .5% date p its (diet 4) did not show the same trend 
when v itamin  E alone was added to the contro l d iet in male rats . The reason 
of this is not c lear. Regarding female rats, there was an overa l l  no effect of 
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different dietary treatments on their feed intake. 
Ta ble 5. Effect of  d ietary treatment  on average da i ly feed i n ta ke of ra t (g/day) 
Week ex Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 
(Cont.) (Cont. + vito  E) ( 1 2 .5% DP) ( l 2.5%+vit. E)  (25% DP) SE 
1 M a le 52.80b 5 7 . 863 53 .70b 53 . 1 3b 56.26ab 1 . 1 2  
Female 40.66 4 1 . 1 6  40.40 39.56 39.36 1 .7 7  
2 M a le 59.70b 63 .903 57 .80b 5 7 . 1 3b 5 8 .70b 1 . 1 2  
Female 4 1 .90 42.86 40.03 39.73 4 1 .53 1 .30 
3 Male 6 1 .03ab 64.03a 5 7 . 8 0b 5 8 . 83ab 60.26ab 1 . 75 
Female .t3 .07ab 44.473 40.27 ab 3 8 .60 b 40.33 ab 1 .48  
Male 60.30abc 62.933 5 7 .20bbc 56.23c 6 1 .06ab 1 .40 
Female 4 1 .66 42.26 3 9.93 39.80 42.96 1 .5 8  
a, b. c 1eans with different superscripts within the same row differ significantly (P<O. 05) 
Furthennore, the effect of d ietary treatments on total feed intake and 
on overa l l  average dai ly intake of male rats shows that feed intake increased 
significantly ( P<O .05)  when v itamin  E alone was added to the control d iet 
( diet 2 )  compared to the control diet ( d iet 1 ), and was not changed when 
vitamin E was combined with 1 2 .5% date p its ( diet 4 ) .  The addition of 25% 
of date p its had no significant effect on total feed intake and on overal l  
average dai ly intake of male rats. A lso, th is  data shows that the total feed 
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intake and overal l  average daily intake of male rats were higher than that of 
female rat . In female rats the d ietary treatments had no significant effect on 
total feed intake and on overal l  average daily intake. (Table 6 )  
Our result  are i n  disagreement with previous findings o f  J umah et a l .  
( 1 973 ) who showed that the feed consumption of chicks receiving date p its 
in their d iet was higher than the feed consumed by birds having no date p its 
in their d iet. Moreover, Vandepopul ier et al. ( 1 995 )  showed that adding 5 to 
27% of date p its to the starter d iet of broi ler supported feed consumption. 
Whi le, A I-Asgah ( 1 987 )  reported that total replacement of the bran-barley 
mixture for young carp by 25,  50, and 75% of date pits meal significantly 
( P< 0.05 ) reduced dai ly feed consumption. 
Table 6.  E ffect  of d ieta ry treatment  on  total  feed i n ta ke (TFI ) and on  overa l l  
average d a i ly i n ta ke (OADI) o f  rats (g/day)  
Item Sex Diet 1 Diet 2 Diet 3 Diet ... Diet 5 
(Cont.) (Cont. + vit .  E) ( 1 2.5% DP) ( 1 2.5%+vit.  E) (25% DP) 
TFI Male 1 697.26
b 1 804. 1 6a ] 642.40b 1 63 3 . 86b 1 7 1 5 .3 6ab 
Fem a le 1 2 1 2 . 70 1 236.86 1 1 64.70 ] 1 43 .73 1 1 92 .43 
OADI M a le 5 8 .52
b 62.2 1 a 56.63 b 56.34 b 59. 1 53
b 
Fema le 4 1 .8 1  42.65 40. 1 6  39.43 4 1 . 1 1 
a.b Means with different superscripts within the same row differ signi ficantly (P<. 0. 05) 
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E 
32 . 1 5  
42.43 
1 . 1 0  
1 .46 
Body weight of rats 
The effects of dietary treatments on average weekly weight gain, and 
on total bod weight gain of rats are shown in Tables 7 and 8 respective ly. I t  
'Ii as found that the add ition of vitamin E to the control d iet (d iet 2 )  had no 
s ignificant differences in average weekly weight gain and total body weight 
gain for both male and female rats. The only exception was in the first week 
of the tudy for the male rats . There was a significant increase in the average 
weekly weight gain of male rats when v itamin E was added to the control 
d iet. The current result is in d isagreement with S iegel et a l .  (200 1 ) . They 
fed two groups of broi lers ( A  and B )  1 0  and 300 I U  of v itamin E 
respecti ely. Their result  showed that body weight gains were greater for 
group B than that of group A .  Moreover, Choat, et al . ,  (2000) mentioned that 
heifers, which were supplemented with high levels of vi tamin E,  had greater 
average dai ly gain from day 1 4  to 28 of the feeding period. Fw1:hennore, 
Gi l l , ( 1 986)  stated that supplementing vitamin  E at high concentrations in 
the d iet of newly received calves has been shown to improve dai ly gains 
during a 28 day of feeding period. On the other hand Carter, et a l . ,  ( 2000 ) 
fed calves different levels of vitamin E for 0, 7 ,  1 4  or 28 days during the 
receiving period. Their data showed that the dai ly gain in body weight was 
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not impro ed by the add ition of vitamin E .  
These d ifferent effects o f  adding v itam in E to diet of different anin1als 
may be due to many factors including  different preparations of v itamin E 
u ed, different concentration, d ifferent diet m ixture, and even different 
animal models .  A lso, the antiox idant effect of vitamin E and its action as a 
free radical scavenger can explain most of the effects of v itamin E in  
an imals weight gain .  Because of the high fat content in an imals fed 
espec ial ly d iet 3 ,  4 and 5, v itamin E requirement is increased as the 
concentration of polyunsaturated fatty ac ids ( PUFA) in body t issue 
increases . This relationship is based on the antioxidant properties of v itamin 
E and the greater susceptib i l ity of PUF A to peroxidation because of the 
h igher proportion of double bonds in the unsaturated carbon chain of the FA. 
( McDonald et aI . ,  1 988;  Pond et a1 . ,  1 995 ) 
The addition of 1 2 . 5  % of date p its to the d ietary treatment had no 
significant effect on average weekly weight gain and total body weight gain 
of both experimental an imals compared to the control diet, except week 4 in 
female rats where there was a significant reduction in body weight gain. 
Another study, by A l-Azzawi ( 1 960) who found a significant improvement 
in weight gain when the control d iet was substituted with 1 5  % date pits for 
barley in poultry rations. Also, Kamel et a 1 . ,  ( 1 98 1 )  fed date p its at levels of 
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5 ,  1 0, and 1 5  % of broi ler starter d iets for four weeks. Their results indicated 
that date pits supported chick growth at a l l  dietary levels  tested . 
Vandepopul iere et aI . ,  ( 1 995 )  also found that lower dietary levels  of dates, 
date meat and date pits supported bro i ler growth. The use of dates and date 
pits in bro i ler starter and fmisher d iets was also found to improve the body 
weight, total body weight gain, and the efficiency of feed uti l ization of 
chicks ( Hussein et  a l .  1 998) .  A lso, Al i  et  aI . ,  ( 1 999)  reported that feeding 
male rats date p its for 28 days at levels of 7 and 1 4  % increased the fmal 
body weight significantly. H owever, Jumah et aI . ,  ( 1 973 ) reported that a 
broi ler diets supplemented with ground date pits at a level of 1 5  % resulted 
in a s ignificant depression in the fmal body weight and growth .  
I ncorporation of v itamin E wi th  the date p its (d iet 4 )  and adding 25% 
date pits to  the ration (d iet 5 )  had no effect on average weekly weight gain 
and total body weight gain compared to the control diet for both male and 
female rats except in week 4, where there was a significant increased in  
average week ly weight gain for female rats when 25% date p its was added. 
This is in d isagreement with the work of others who reported that adding 
different level of date pits to animal feed resulted in increased body weight 
gain ( S hakir et aI . ,  1 969 b; Al-Kinani et aI . ,  1 975 ;  AI-Asgah N .  A . ,  1 987 '  and 
Elgasim et a l .  1 995 ) .  
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Table 7. Effect of d ieta ry treatment on a verage weekJy weight ga in of rats 
(g/week) 
Week Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 e x  ( ont .)  ( onto + v ito E) ( 1 2.5% DP) ( 1 2.5%+vit. E) (25% DP) 
1 Male 33 .27 b 39.52a 3 3 .95 b 34.22 b 36.228b 
Female 1 8 . 1 5  1 9.24 20.35 1 7 .78 1 8 .75 
2 Male 30.50 30.36 30.09 29.23 29.46 
Fema le 1 1 .2 3  1 2 .86 1 1 .96 1 2 .63 1 2 .06 
3 M a le 22.87  24.8 1 24.08 25 .06 2 5 . 3 7  
Fema le 9 . 7 8  a 9 .74 a 4 .66 b 1 0 .96 3 8 . 84 ab 
Male 20.80 2 1 .33 22 .35  2 1 .73 23 .60 
Female 3 .4 1 b 7 .53  ab 7 . 1 9  ab 5 .0 1  ab 1 0.46 a 
.. b Means with d ifferent superscripts within the same row differ sign i ficantly ( P<O 05) 
Ta b le 8. Effect  of  d ieta ry t reatments on  tota l body weigh t ga i n  of  rats 
(gram )  
ex 
Male  
Fema le 
Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 
(Cont.) (Cont. + vit.  E) ( 1 2.5% DP) ( 1 2.5%+vit. E) (25% D P) 
1 02.47 1 1 6 .02 1 1  0.47 1 1 0.23 1 1 4 .64 
42 .56 49.36 44. 1 5  57 .50 50. 1 1 
46 
SE 
6.67 
5 .93 
E 
1 .6 1  
5 . 04 
2 . 1 6  
1 .3 3  
2 . 74 
1 .75  
3 .05 
2 . 1 5  
Water intake of rat 
The effect of dietary treatments on average daily water intake of rats 
is shown in Table 9 .  The result of this trial showed that the average daily 
wat r intake of male rats was generally higher than that of female rats. There 
were no significant differences in average daily water intake of female rats 
for a l l  dietary treatments. However, male rats which received 25% date p its 
(d iet 5 )  consumed more water than male rats receiving the control d iet (d iet 
1 )  and was only s ignificant ( P<O.05 )  in weeks 2 and 3 .  
Water intake is usual ly a h ighly compl icated phys iological mechanism 
affected natura l ly by thirst center and it is metabol ical ly regulated by many 
factors inc luding salt intake and output, water loss, high temperature ( Pond 
et a I . ,  1 995) .  
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Table 9. E ffect  o f  d ietary t reatment  on a verage da i l  w a ter i n ta ke of rats ( m l )  
Wee\" 
Diet 1 Diet 2 Diet 3 Diet 4 e:>. ( ont.) (Cont. + vit .  E)  ( 1 2.5% DP) ( 1 2.5%+vit. E)  
1 M a le 8 8 . 5 rb 93 . 8 1 a 90.7 1 ab 8 3 . 5 7b 
Fem a le 80.95 79.76 82.6 1 82. 1 4  
2 Male 90.95bc 96.90ab 92. 1 4°bc 8 8 . 8 1 c 
Fem a le 8 1 .66 8 1 . 1 9  79.76 8 1 . 1 9  
3 M a le 95 .23c 1 0 1 . 1 9ab 96.42bc 95 .23c 
Fem a le 85 .00 84.28 8 3 . 8 1 8 1 .90 
... Male 1 00.00ab 1 05 .00a 99. l 6ab 94 . 5 8b 
Fema le 82.08 84.58 83 .54 83 .95 
a, b. c � leans with d ifferent superscripts within the same row differ sign ificantly (P<O. 05) 
Vital o rgans and adipose tissue weight of rats 
Diet 5 
(25% DP) 
94.76a 
80.95 
98.8 1 a 
8 5 .2 3  
1 03 . I Oa 
8 3 . 8 1 
J OO.4 1 ab 
90.20 
SE 
2.93 
3 .75  
2 .23  
3 .26 
1 .65 
3 .2 3  
2 .23 
3 .28 
Table  1 0, i l l ustrate the effect of d ietary treatments on weights of 
kidney l iver, spleen, and adipose t issue. The k idney weight of male rats was 
increased significantly (P<0. 05) only when v itamin E was added to the 
control diet, and when 25% date p its was added. Whi le  i n  female rats there 
were no s ignificant differences i n  k idney weight for a l l  dietary treatments . 
The data on l iver weights showed a significant increased in male rats, 
but not i n  female rats when vitamin E was added to the control diet. 
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I ncorporation of v itamin E with the date pits (d iet 4 )  had no effect on l iver 
weights of male and female rats. The 25% date pits increased significantly 
the l iver weights in female rats but not in male rats compared to the control 
d iets. No significant differences were found for the spleen weight of male 
and female rats. The cunent results of spleen weight agree with that of 
Kamel et a 1 .  ( 1 98 1 ) who demonstrated that the l iver and spleen weights for 
broi lers fed 5,  1 0  and 1 5% date p its were not sign ificantly different from 
control values. 
Adipose t issue weights were not significantly affected by any dietary 
treatment in both male and female rats. 
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Ta ble 1 0. Effect  of d ieta ry t reatments on orga n a n d  on ad ipose tis ue weig h t  of 
ra t (gra m )  
Organ ex 
Kid ney M a le 
Fema le 
Liver Ma le  
Fem a le 
pleen Male 
Fem a le 
Ad i po e M a le 
tis ue 
Fema le 
Diet I 
(Cont.) 
1 .6 1  b 
1 . 1 8  
9 .80 b 
6.05 b 
0.49 1 
0 .380 
5 .34 
4 .53  
Diet 2 Diet 3 Diet 4 
(Cont .  + vit.  E )  ( 1 2.5% DP) ( 1 2.5%+ it. E)  
1 . 80a 1 .65ab 1 .7 1  ab 
1 . 1 9  1 . 1 8  1 . 1 1 
1 1 .64 a 9 .77 b 1 0 .94 ab 
6.25 ab 6.75 ab 6.45 ab 
0 .554 0.5 1 6  0.568 
0 .387 0.393 0.382 
6.25 6.22 7.24 
3 . 80 3 .28  3 .9 1 
a. 6, c leans with different superscripts within the same row differ sign ificantly (P<O. 05) 
Diet 5 
(25% D P) 
1 .80 a 
1 .22 
1 0 .79 ab 
7.09 a 
0 .583 
0 .3 8 8  
6.56 
4.60 
Testes and uterus weights and reproductive h o rmones levels of 
rats 
The effects of d ietary treatments on testes and uterus weights and on 
reproductive honnone levels of rats are shown in Tables 1 1  and 1 2  
respectively. The data ind icated that d ietary treatments had no s ignificant 
effect in either test icular or uterine weights of rats. This is contrary to the 
finding of A l i  et aI . ,  ( 1 999) who reported that the absolute testicular weight 
so 
S E  
0.05 
0.04 
0.50 
0.30 
0.03 
0.0 1 
0.69 
0 .46 
in a rat group fed with 1 4  % normal  date pits was significantly h igher (P< 
0. 05) than that of the control groups. However, our data agrees with that of 
Al i  et a I . ,  ( 1 999) who found that treatments of rats for 1 0  days with 
lyophi l ized date p its extract or with polar or non-polar fractions did not 
significantly affect the uterine weight. On the contrary, E lgas im et a I . ,  
( 1 995 ) reported that date pits s ignificantly (P< 0. 01 ) increased uterine 
weight. 
Ta ble  l 1 . E ffect of d ieta ry t reatmen ts on  testes and u terus weigh ts of rats 
(gra m ,  a n d  as percent ) 
Sex Diet I Diet 2 Diet 3 Diet 4 Diet S 
(Cont . )  (Cont. + viI. E)  ( 1 2.5% DP)  ( 1 2.5%+vit.  E)  (25% D P) 
Teste 2 .S7ab ( 1 .09) 2 .763 ( 1 .06) 2 .4Sb ( 1 .0 1 )  2 .66ab ( 1 .08) 2 .76' ( 1 .09) 
Uterus 0.5 1 ab (0.3 l )  0.6 1 a (0.36) 0.46 ab (0.28)  0.42 b (0.26) 0.47 ,b (0.28) 
SE 
0.07 
0.05 
a. b Yfeans with d ifferent superscripts within the same row differ sign ificantly (P<.0. 05); Number in 
parentheses represent the percentage weight for testes and uterus which calculated according to the final 
body " e ight ( = 2 .57  Jfinal body weight * ] 00). 
The concentration of testosterone was not affected s ignificantly by 
any of the treatments ( Table 1 2 ) .  This data does not agree with that of Al i  et 
aI . ,  ( 1 999)  who found that testosterone levels in rats given the date p its at 
levels  of 7 and 1 4  % in feed were about 3 and 5 t inles that of the control ,  
respectively. 
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However the oestradiol concentration ill the serum of rats 
significant ly decreased ( P<0.05 ) as the percentage of date p its increased 
(Table 1 2 ) .  S im i larly female rats treated for 1 0  days with lyophi l ized date 
pits extract and the polar fraction were found to have a significantly lower 
oestradiol  plasma concentration when compared to the control values. At the 
same time, the hormone level was not significantly affected when the rats 
were treated with the non-polar fraction of date pits (A l i  et ai . ,  1 999) .  The 
reduction of oestradiol  levels Inay be due to date p i ts treatments in rats d iets 
was probably due to an estrogen negative feed back mechanism on the 
p j tuitary and/or hypothalamus levels .  E lgasim et al. ( 1 995 )  reported that date 
p its contain estrogenic l ike compounds. This estrogenic effect of date pits 
inhibits the secretion of gonadotrophic hormones from anterior p ituitary and 
in tum suppresses estrogen secretion from ovaries in treated animals  
( Gamer, 2000) .  
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However, the oestradiol concentration ill the serum of rats 
significantly decreased ( P<0.05 ) as the percentage of date p its increased 
(Table 1 2 ) .  S imi larly female rats treated for 1 0  days with lyophi l ized date 
pits extract and the polar fraction were found to have a sign ificantly lower 
oestradiol p lasma concentrat ion when compared to the control values. At the 
same t inle, the honnone level was not significantly affected when the rats 
were treated with the non-polar fraction of date pits (A l i  et a I . ,  1 999) .  The 
reduction of oestradiol  levels may be due to date pits treatments in rats d iets 
was probab ly due to an estrogen negative feed back mechanism on the 
p i tuitary and/or hypothalamus levels .  E lgasim et al. ( 1 995 )  repOlied that date 
p its contain estrogenic l ike compounds. This estrogenic effect of date p its 
inhibits the secretion of gonadotrophic hormones from anterior p ituitary and 
in tum suppresses estrogen secretion from ovaries in treated animals 
(Gamer, 2000) .  
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Table 1 2 . E ffect of d ieta ry t reatment  on  reprod uctive hormones level o f  ra ts 
(n g/m l )  
Diet ] Diet 2 Diet 3 Diet 4 
(Cont .) (Cont. + vit o  E)  ( 1 2 .5% DP)  ( 1 2.5%+ i t .  E) 
Testo te ron e  4.20 4 .33 4 .26 4 .73 
E t radiol  0.43a 0.29b 0.22be 0. 1 9  be 
a, b. C Means ,'lith different superscripts within the same row differ sign ificantly (P<..O. 05) 
Blood bioc hemical parameters o f  rats 
Diet 5 
(25% D P) 
4.38  
O . l 3c 
SE 
0.73 
0 .04 
The values of total protein, globul in, albumin, GPT and GOT in rat 
serum are shown in Table 1 3 . Total protein concentration increased (P< 
0. 05) in male rats serum when v itamin E was combined with the date p its, 
and also in the group receiving the 25% of date p its . D ietary treatments had 
no effect on total protein levels  in female rats. These results were below the 
normal range ( 6.3-8.6 g/dl )  , except the value of d iet 4 for male rats and for 
the va lues of diet 3 and 5 for the females rats (GCUEA, 1 993) .  The 
concentration of globul in in male rats serum showed a significant increase in 
a l l  d ietary treatments except diet 3 .  However, the globul in concentration in 
the serum of female rats was not effected by al l dietary treatments. The 
globul in concentration values for both male and female rats were within the 
normal range (2 .4-3 .9 g/dl )  ( GCUEA, 1 993 ) .  The albumin concentration in 
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rats serum was not sign ificantly affected by al l  dietary treatments for both 
male and female animals. The albumin concentration values for both 
experim ental animals were not within the normal range ( 3 .3-4.9 g/dl )  
(GCUEA, 1 993 ) .There were no  s ignificant effect i n  GPT and GOT levels for 
male rats for a l l  dietary treatments. However, there were a significant 
increase ( P<0.05 ) in female rats for both GPT and GOT level s  when 1 2 .5% 
date p its were added . A lso, GOT level in female rats serum increased 
significantly when 25% date p i ts were added to the control d iet. The GOT 
leve ls were not within normal range ( 39-92 U/L ) for both male and female 
rats ( GCUEA, 1 99 3 )  whi le G PT levels were within the normal range of 1 7-
50 UIL except for d iets 1 ,  2 and 3 for male rats. 
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Ta ble 1 3. Effect of d ieta ry treatment on blood chem i try of  rats 
I teml Diet I Diet 2 Diet 3 Diet 4 Diet 5 ex  
(Cont.) ont. + v it. E) ( 1 2.5% DP) ( 1 2.5%+vit. E)  SE (25% D P) 
TP (0 d L) l a le 5 . 9 1 b 6.26ab 6.03ob 6 .30a 6.26a 0 . 1 1 
Female 6. 1 6ab 6 . 1 73b 6.43a 5 .90b 6.32a 0. 1 3  
G LOB l a le 
4.73c 5 .03ab 4 . 8 3bc 5 . 1 2a 5 .0 1 ab 0.09 
(g/d L) 
Female 4 .87a
b 4 . 8 73b 5 . 1 0a 4.68b 5 .043 0. 1 1 
ALB la le  
1 . 1 7  1 .23 1 .20 1 . 1 7  l . 25 0 .04 
(gldL) 
Female 1 .2 8  1 .30 1 .33  1 .2 1  l .27 0 .04 
G PT ( IL) Male  5 1 .00 5 1 .77  5 1 .3 3  47 .00 49.33 4.75 
Female 33 .44b 40 . 1 1 o
b 
47 . 8 83 39 .66Ob 3 7 . 5 5ab 3 .69 
GOT t a le 1 0.7  
( UIL) 1 28 .66 1 00 . 1 1 1 1 2 .66 1 28 .00 1 1 4. 5 5  8 
Female 1 00.44c 1 1 5 . U bc 1 5 5 .44a 1 06.22c 1 36.00ab 9.46 
a. b. c 1eans with different superscripts within the same row d iffer sign ificantly (P<O. 05); j TP= total 
protein. GLOB = globul in, A L B U  = albumin, GPT = gl utam ic pyruvic transam inase, GOT = 
glutam ic oxalacetic transam inase. 
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Cheln i c a i  ana lysis  of  rats ca rcasses 
The amount of ash, crude protein, and ether extract in rat carcass are 
hown in Table 1 4. I t  was shown that there were no significant differences in 
carcass ash content for both male and female rats when compared to their 
corresponding controls .  The dietary treatments had no s ignificant effect in  
carcass protein content for male and female rats. The only exception was 
that addi ng 25% date p its ( d iet 5 ), significantly decreased carcass protein 
content for female rats . This is contrary to the fmding of Yousif  et  a 1 .  ( 1 996), 
who found that protein content of fish was higher in the group fed blood 
meal diet supplemented with date p its than those fed d iets supplemented 
with dates. A lso the data showed that different d ietary treatments had no 
significant differences in carcass ether extract for both experimental animals 
except when add ing 1 2 .5% date p its and vitamin E to the feed, where a 
significant increase was observed for male rat. However, A l-Asah (1 987), 
found that total replacement of the bran-barley mixture for young carp by 
date p its meal significant increased the fat content in cap flesh. 
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Ta ble 1 4. Effect of d ietary treatment  on  chemical  a n a l  si of rat ca rcass 
(gra m )  
A n a l) 
Diet I Diet 2 Diet 3 Diet 4 
e ·  (Cont.) (Cont. + v it o  E)  ( 1 2.5% DP) ( 1 2.5%+vit. E)  
Asb M a le 9. 1 5  8. 1 6  8 .64 9.35 
Female  J 1 .74 1 0.78 1 1 .03 1 1 .97 
CP M a le 57.38 60.32 60.54 59.0 1 
Female  62.263 62.0 1 3  60.863b 59.473b 
EE M a le 27.28b 28.39b 27 .90b 34 .763 
Female  26.46ab 26.953b 26.09b 27.52ab 
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Diet  5 
(25% DP) SE 
8.86 0.6 1 6  
1 0.37 0.7 1 4  
58.22 1 .29 
58.27b 1 .30 
3 1 .3 53b 1 .63 
30. 1 03 1 . 35  
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CONC LUSIONS 
According to  the approximate chemical analysis of  date pits, the NFE 
was calculated by subtraction and found to  be  7 1 .5 %. Our data showed that 
date pits contain only 3 % starch .  However, when chemical analysis was 
based on dietary fiber, the NFE was found to be 26.7  %. The h igh 
percentage of dietary fiber ( 58 . 3  %) resu lted in a reduction of nitrogen free 
extract (26 .7  %) of which 78 % is mannose. 
Because of the low energy content of date p i ts as a carbohydrate 
source, the total replacement of h igh-energy grain by date p i ts is not 
recornn1ended. I t  is clear from this work that although date pits do not 
contain a h igh source of carbohydrate, sti l l , date pits were effective in 
enhancing the growth of the experimental an imals even when date p its were 
added up to 25 %. This growth enhancing effect may be due to other 
unknown factor( s) in date p its or i t  could be an effect of h igh percent of 
mannose . Further research should focus on the role of mannose in  the date 
pits. 
I t  is  hypothesized that from this study that the depression in oestradiol 
level in female rats was due to the estrogen negative feed back mechanism. 
The estrogenic effect of date p its inhibited the secretion of gonadotrophic 
59 
hormones from anterior p i tu itary and in tum suppressed estrogen secretion 
from 0 aries in treated animals .  Because of the expected effect of date p its 
on female fert i l i ty it is recommended that feeding date pits to female rats 
should be done with caution . 
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A P P E N D I X  
Table A :  I n gred ien t  of the experimenta l  d iet (% of weight)  
Diet 1 D iet 2 Diet 3 D iet 4 Diet 5 
I n gred ient  
(Con trol )  (Con t.+ Vit  E)  ( 1 2 .5% DP) ( 1 2 .5% + Vit  E) (25% DP) 
o bea n meal  1 6.00 1 6 .00 1 5 .50 1 5 .50 1 5 .50 
Meat mea l 7 .20 7 .20 6.00 6.00 5 .3 0  
u n flower meal  8 .00 8 .00 5 .00 5 .00 5 .00 
Fi h mea l 5.70 5 .70 7 .70 7.70 9.80 
Corn flower 5 1 . 1 0 5 1 .09 46.50 46.47 2 7 .40 
Cel l u lose 6.60 6 .58 
Date p i ts 1 2 .50  1 2 .50 25 .00 
Corn oi l  2.70 2 .70 4 . 1 0  4 . 1 0  9 .30  
Ca C03 0.50 0.50 0 .50 0.50 0 .50 
Ca2(po4h 0.50 0.50 0 .50 0.50 0 .50 
Premix  0.50 0.50 0.50 0.50 0 .50 
aCt  0.20 0.20 0.20 0.20 0.20 
Vita m i n  E 0.03 0.03 
Binder  1 .00 1 .00 1 .00 l .00 1 .00 
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Ta ble B. M i nera l  a n d  Vi ta m i n  P remix J (g/kg) 
I tem U n it a m o u n t  
A ta ble I V  1 2500 
D table I V  3000 
E ta b le I V  25 
K3 M G  2.5 
B l  M G  2.5 
B2 M G  7 
Pan tothenic  Acid MG 1 0  
Niacine MG 40 
B6 M G  5 
B 1 2  MG 0.02 
Fol ic Acid M G  1 
Cho l ine  M G  600 
Bioth ine MG 0.06 
Vita m i n  C M G  1 00 
M a n ganese M G  80 
I ron MG 35 
Zinc MG 60 
Copper MG 1 0  
I od i n e  MG 1 .55 
Cobalt  MG 0.26 
elen i u m  M G  0. 1 5  
1 ource: Emirates Flour and Animal Feed Factory. 
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Table C. Calcu l a ted perce n t age ( 0/0 ) o f  p rotein  i n  t h e  experimental  d iet 
fgredients % protein 
�ean meal 48.00 
• t meal 55.00 
(lower meal 27.00 
C 
meal 72 .00 
flower 1 0. 00 
ulose 0.00 
pits 6.00 
0.00 
0 .00 
0.00 
ix 0 .00 
0 .00 
0 .00 
(jer 
al amount 
% feed in 
Control 
1 6.00 
7 . 20 
8.00 
5.70 
51 . 1 0  
6.60 
0 .00 
2 . 70 
0.50 
0.50 
0.50 
0.20 
0 .00 
1 .00 
1 00.00 
% feed in % feed in % feed in 
Cont. +  Vit  E 1 2 .5% DP 1 2.5%DP+E 
1 6.00 1 5.50 1 5.50 
7.20 6.00 6.00 
8 .00 5.00 5.00 
5.70 7 .70 7.70 
5 1 . 1 0  46.50 46 .48 
6.58 0.00 0 .00 
0.00 1 2 .50 1 2.50 
2 . 70 4. 1 0  4. 1 0  
0.50 0.50 0.50 
0.50 0.50 0 . 50 
0.50 0.50 0.50 
0.20 0.20 0.20 
0.02 0.00 0.02 
1 .00 1 .00 1 .00 
1 00.00 1 00.00 1 00.00 
% feed in % protein in % protein in  % protein in  % protein in  % protein in  
25 % DP Control Cont.+ Vit E 1 2.5% DP 1 2 .5%DP+E 25 % DP 
1 5.50 7.68 7.68 7 .44 7 .44 7 .44 
5.30 3.96 3.96 3.30 3 .30 2 .92 
5.00 2 . 1 6  2. 1 6  1 .35 1 .35 1 .35 
9.80 4. 1 0  4. 1 0  5.54 5 .54 7.06 
27.40 5.1 1 5. 1 1  4.65 4.65 2.74 
0.00 0.00 0.00 0.00 0 .00 0.00 
25.00 0.00 0.00 0.75 0 .75 1 . 50 
9.30 0.00 0 .00 0.00 0 .00 0.00 
0 . 50 0.00 0.00 0.00 0.00 0.00 
0.50 0.00 0.00 0.00 0 .00 0.00 
0.50 0.00 0 .00 0.00 0.00 0.00 
0.20 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
1 .00 0.00 0.00 0 .00 0.00 0.00 
1 00.00 23.0 1 23.0 1 23.03 23.03 23.00 
7 1  
Ta b le D. Calcu lated percent age ( % ) of  c a lo ries i n  t h e  experi men t a l  d iets 
�gredients Kcal/Kg % of feed 
Control 
ean meal 2530 1 6.00 
t meal 2000 7.20 
lower meal 1 760 8 .00 
3 1 90 5.70 
3370 5 1 . 1 0  
lose 0 6.60 
1 000 0.00 
8000 2 . 70 
0 0 . 50 
0 0.50 
ix 0 0.50 
0 0.20 
0 0 .00 
ler I 0 1 .00 
I amount 1 00 .00 
% of feed % of feed % of feed 
Cont .+  Vit E 1 2 .5% DP 1 2 .5%DP+E 
1 6.00 1 5.50 1 5.50 
7.20 6.00 6.00 
8.00 5.00 5.00 
5.70 7.70 7.70 
51 . 1 0 46.50 46.48 
6.58 0.00 0.00 
0 .00 1 2 .50 1 2 .50 
2 . 70 4. 1 0  4. 1 0  
0.50 0 . 50 0.50 
0.50 0.50 0.50 
0.50 0.50 0.50 
0.20 0.20 0.20 
0 .02 0.00 0.02 
1 . 00 1 .00 1 .00 
1 00.00 1 00 .00 1 00.00 
% of feed calorie in 
25 % DP control 
1 5.50 404.80 
5.30 1 44.00 
5.00 1 40.80 
9.80 1 8 1 .83 
27.40 1 722.07 
0.00 0.00 
25.00 0.00 
9.30 21 6.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.20 0.00 
0.00 0.00 
1 .00 0.00 
1 00.00 2809.50 
72 
calorie in calorie in calorie in 
Cont. +  Vit E 1 2 .5% DP 1 2 .5%DP+E 
404.80 392. 1 5  392. 1 5  
1 44.00 1 20 .00 1 20.00 
1 40 .80 88.00 88.00 
1 8 1 .83 245.63 245.63 
1 722.07 1 567.05 1 566.38 
0.00 0.00 0 .00 
0.00 1 25.00 1 25.00 
21 6.00 328.00 328.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
2809.50 2865.83 2865. 1 6  
calorie In  
25 % DP 
392 1 5  
1 06.00 
88 00 
31 2.62 
923.38 
0.00 
250.00 
744.00 
0.00 
0.00 
0.00 
0 .00 
0 .00 
0.00 
28 1 6. 1 5  
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